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(54) INTERROGATOR SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a signal transmitted by radio from an 
interrogator from unwillingly interfering radio communication of anther interrogator in 
an interrogator system provided with plural interrogators performing radio 
communication with a mobile information communication body with respective 
antennas while overlapping their communicable areas each other. 
SOLUTION: For instancein the communicable area of one interrogator R2the other 
interrogator R1 is arrangedand the interrogator R1 is provided with a detecting means 
4 which detects a signal transmitted by radio from the interrogator R2 by using an 
antenna 1 in the two interrogators (reader- writers) R1 and R2. Thena controller 5 
constituting a communicating means controls a radio wave power supply transmitter 2 
and transmits a query signal to mobile information communication bodies (IC card) Q1 
and Q2 by radio from the antenna 1 in accordance with the detection of a no signal 
state by the means 4. 



CLAIMS 



[Claim(s)] 

[Claim 1]An interrogator system which overlapped mutually two or more interrogators 
which carry out radio to a movement information communication body with each 
antennaand provided a communication feasible region for themcomprising: 
A detection means to detect a signal by which arranges an interrogator of another 
side to a communication feasible region of one interrogator in two interrogatorsand 



wireless transmission is carried out to an interrogator of the another side concerned 
from said one interrogator using an antenna. 

A means of communication which carries out wireless transmission of the question 
signal to a movement information communication body according to having detected 
that it was a non-signal state by a detection means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention an interrogator called two or more reader 
writers which carry out radio to a movement information communication body called 
an IC card etc. about the interrogator system which overlapped the communication 
feasible region mutually and provided itln particularthe question signal (electric wave) 
by which wireless transmission is carried out is related with the art of congestion 
control of preventing blocking the radio of other interrogatorsfrom an interrogator to a 
movement information communication body. 
[0002] 

[Description of the Prior Art]For exampleas for the IC card which laid underground 
and constituted a microcomputer tipa memory chipetc. in the card board of the same 
size as a credit card etc. utilization is attained in the field with various 
financecirculationtrafficmedical scienceetc. Transmission supply of the electric power 
is carried outfor example from a reader writer to an IC cardand information is made to 
communicate between a reader writer and an IC card in the IC card system using 
such an IC card. In the transfer of power and information and telecommunications 
between a reader writer and an IC cardthe noncontact method which uses an electric 
wave other than the contact method held by contacting terminalsand performs itfor 
example is also adopted. 

[0003]An example of the non-contact IC card system which adopted the noncontact 
method is shown in drawing 3 and this system is equipped with two or more reader 
writer R3 and two or more IC cards (non-contact) Q3 which perform transmission of 
electric powerand communication of information by non-contact. The antenna 21 with 
which the reader writer R3 transmits and receives a radio signal (electric wave)for 
examplelt comprises the electric wave electric power supply transmitter 22 which 
carries out wireless transmission of electric power or the information from the 
antenna 21 to IC card Q3the data receiver 23 which receives the information by 
which wireless transmission is carried out from IC card Q3 with the antenna 21 and 
the control device 24 which controls these each treating parts 21-23. 
[0004]The antenna with which IC card Q3 transmits and receives a radio signal on the 



other handfor exampleAntennas are consisted of by the function which carries out 
wireless transmission of the informationthe memory which stores identification 
information etc.and the control facility which controls these each processing 
capability to the function in which an antenna receives the electric power by which 
wireless transmission is carried out from the reader writer R3and informationand the 
reader writer R3.The inside of IC card Q3 is not equipped with a power supplybut 
various kinds of operations are performed using the electric power received from the 
reader writer R3 in this IC card Q3. 

[0005]The example of the processing operation in the above-mentioned non-contact 
IC card system is shown. In the reader writer R3wireless transmission of the question 
signal (electric wave modulated by question information) over IC card Q3 is carried 
outfor example for every fixed cycle. If the electric wave by which did in this way on 
the other handand wireless transmission was carried out from the reader writer R3 is 
irradiated by IC card Q3while driving an internal control circuit with the electric power 
extracted from the electric wave irradiated in IC card Q3The question signal received 
from the reader writer R3 is analyzedand wireless transmission of the reply signal is 
carried out to the reader writer R3 based on the analysis result concerned. And in the 
reader writer R3discernment of IC card Q3 concernedetc. are performed by reading 
the identification information etc. of IC card Q3 which receives the reply signal by 
which wireless transmission was carried out from IC card Q3for exampleis contained 
in the reply signal concerned. 
[0006] 

[Problem(s) to be Solved by the Invention]Howeverin the reader writer with which the 
above non-contact IC card systems are equipped. For examplesince it did not have 
the function to perform radio with an IC cardtaking other reader writers and a 
synchronizationWhen a communication feasible region was overlapped mutually and 
provided [ reader writers / two or more jafter the radio by these reader writers 
lappedthere was fault that blocking mutual radio arose. 

[0007]As a concrete examplewhile a certain reader writer is performing radio between 
IC cardsSince the signal (electric wave discharged) by which wireless transmission is 
carried out from these reader writers will interfere mutually if wireless transmission of 
the signal is carried out from other reader writersit arises that radio between a reader 
writer and an IC card is no longer performed normally. It may also arise that the signal 
in which the IC card carried out wireless transmission to a certain reader writerfor 
exampleand the signal by which wireless transmission was carried out from other 
reader writers will interfere mutually. Especially when the frequency of the signal by 
which wireless transmission is carried out from these reader writers is mutually the 
samethe fault by interference becomes remarkable. 

[0008]It is what was made in order that this invention might solve such a conventional 
technical problemWhen a communication feasible region is overlapped mutually and 
two or more interrogators (for examplereader writer) which carry out radio to a 



movement information communication body (for exampleIC card) with each antenna 
are providedThe question signal by which wireless transmission is carried out aims at 
providing the interrogator system which can prevent blocking the radio of other 
interrogators from an interrogator to a movement information communication body. 
[0009] 

[Means for Solving the Problem]In order to attain the above-mentioned purposewhen 
overlapping mutually two or more interrogators which carry out radio to a movement 
information communication body with each antenna and providing a communication 
feasible region for themin an interrogator system concerning this inventionradio 
according to an interrogator as follows is performed. Namelyif two interrogators in two 
or more interrogators above-mentionedfor example are shown as an exampleln these 
two interrogatorsarrange an interrogator of another side to a communication feasible 
region of one interrogatorand in an interrogator of the another side concerned. It has 
a detection means to detect a signal by which wireless transmission is carried out 
from said one interrogator using an antennaand a means of communication carries out 
wireless transmission of the question signal to a movement information 
communication body according to having detected that it was a non-signal state by a 
detection means. 

[0010]Thereforeby facing carrying out wireless transmission of the question signal to 
a movement information communication body in an interrogator of said another 
sideand judging whether wireless transmission of the signal is carried out from said 
one interrogatorAfter checking that wireless transmission of the signal concerned is 
not carried outwireless transmission of the question signal can be carried outand it 
can prevent that this blocks radio currently performedfor example between said one 
interrogator and a movement information communication body. 
[001 1]If it has a detection means and a means of communication which were 
described above to both two above-mentioned interrogatorsin both these 
interrogatorstransmit timing of a question signal is controllable not to block mutual 
radio. Although two interrogators were shown as an example aboveif a communication 
feasible region is provided with a detection means and a means of communication 
above-mentioned to three or more a part or all of an interrogator that overlap 
mutuallyfor examplethe same effect as the above can be acquired. 
[0012]As a movement information communication body said by this inventionA 
nameplate given to people not only in an IC card not necessarilyfor 
exampleThingssuch as a tag given to goods or an articlea plate for discernment given 
to livestockan address-for-delivery plate given to a load of parcel delivery serviceand 
an address-for-delivery plate given to a containermay be usedand in shortas long as 
it performs radio between interrogatorsvarious things may be used. 
[0013]Not only in a reader writer which not necessarily performs reading and writing 
of information to a movement information communication body as an interrogator said 
by this inventionFor examplea reader which reads information stored in a movement 



information communication body may be usedand various things may be usedas long 
as it carries out wireless transmission of the question signal to a movement 
information communication body and carries out radio to the movement information 
communication body concerned in short. 
[0014] 

[Embodiment of the Invention]One example concerning this invention is described 
with reference to drawings. This example shows the case where the interrogator 
system concerning this invention is applied to two or more reader writers with which 
a non-contact IC card system is equipped. In drawing 1 an example of the reader 
writer R1 which applied this inventionand the non-contact IC card system provided 
with R2 is shownand this system is equipped with two or more reader writers R1 
which perform transmission of electric powerand communication of information by 
non-contactR2or two or more IC cards (non-contact) Q1 and Q2 at it. 
[001 5] Although above-mentioned drawing 1 showed only the two reader writers 
R1R2and two IC cards Q1 and Q2the non-contact IC card system of this example is 
equipped with other reader writer and other IC cards. Since IC card Q1 of this 
exampleand the composition and operation of Q2 are the same as the composition of 
IC card Q3 shownfor example in above-mentioned drawing 3 etc.the explanation is 
omitted in this example. 

[0016]Two or more interrogators which carry out radio to a movement information 
communication body (this example IC card) with each antenna are constituted from 
this example by two or more reader writers R1 shown in above-mentioned drawing 
land R2. While overlapping a communication feasible region mutuallyfacing these two 
reader writers R1 and R2 providing in this example and arranging the reader writer R2 
of another side to the communication feasible region of one reader writer R10ne 
reader writer R1 is arranged to the communication feasible region of the reader writer 
R2 of another side. 

[0017]The reader writer R1 of this example shown in above-mentioned drawing 1 and 
the example of composition of R2 are explained. Since the composition of each 
treating parts 11-15 which are the same as for the composition and operation of the 
reader writer R1 and the reader writer R2 and with which the reader writer R2 was 
equipped in this example is the same as the composition of each treating parts 1~5 
with which the reader writer R1 was equippedetc.The reader writer R1 is represented 
with this exampleand the composition is explained by it. 

[0018]The antenna 1 which transmits and receives a radio signal (electric wave) in the 
reader writer R1 of this exampleIC card Q1 and the electric wave electric power 
supply transmitter 2 which carries out wireless transmission of electric power or the 
information from the antenna 1 to Q2It has IC card Q1the data receiver 3 which 
receives the information by which wireless transmission is carried out from Q2 with 
the antenna 1the electric wave detector 4 which detects the signal by which wireless 
transmission is carried out using the antenna 1 from other reader writers R2and the 



control device 5 which controls these each treating parts 1-4. 

[0019]The antenna 1 has a function which transmits and receives a radio signal as 
mentioned above. The electric wave electric power supply transmitter 2 is 
controlledfor example by the control device 5and has a function which carries out 
wireless transmission of electric power or the information from the antenna 1 to IC 
card Q1 which consists in a communication feasible region. 

[0020]The data receiver 3 is controlledfor example by the control device 5and has a 
function in which the antenna 1 receives the information by which wireless 
transmission is carried out from IC card Q1. In this exampleIC card Q1 which consists 
in a communication feasible regionand the communication method which detects Q2 
are used by carrying out wireless transmission of the question signal included 
question information from the antenna 1. 

[0021]The electric wave detector 4 is controlledfor example by the control device 
Sand has the function to detect the signal (electric wave) by which wireless 
transmission is carried out using the antenna 1 from other reader writers R2. In this 
exampleas an example of the method of this detectionthe threshold of a receiving 
level is set upand when the level which received the signal from other reader writers 
R2 with the antenna 1 is less than the threshold concernedthe method of detecting 
that it is a non-signal state is used. A detection means by which the function of such 
an electric wave detector 4 detects the signal by which wireless transmission is 
carried out from one interrogator using an antenna in two interrogators comprises this 
example. 

[0022]Have the control device 5 and the function which controls each above- 
mentioned treating parts 1-4 in this example. It is judged whether as a function 
concerning the important section of this inventionit faced carrying out wireless 
transmission of the question signal of IC card Q1 and Q2and the electric wave 
detector 4 has detected the signal from other reader writers R2It has a congestion 
control function which carries out wireless transmission of the question signal from 
the antenna 1 according to having checked not having detected the signal concerned 
(non-signal state). The means of communication which carries out wireless 
transmission of the question signal to a movement information communication body 
(this example IC card) by such a congestion control function according to having 
detected that it was a non-signal state by said detection means comprises this 
example. 

[0023]By the above compositionwireless transmission of the question signal of IC 
card Q1 and Q2 is carried out by the reader writer R1 of this example according to 
having checked that wireless transmission of the signal was not carried out from 
other reader writers R2. In this exampleelectric power and question information are 
supplied to IC card Q1 and Q2 from the reader writer R1 by this question signal. In 
the reader writer R1 of this exampleIC card Q1 and the reply signal by which wireless 
transmission is carried out from Q2 are received according to a question signal. 



[0024]In the reader writer R1IC card Q1 concerned and Q2 are discriminable by 
reading IC card Q1the identification information stored in Q2etc. based on the reply 
signal receivedfor example. In the reader writer R1 radio can also be carried out to IC 
card Q1 concerned and Q2 using IC card Q1 readfor example and the identification 
information of Q2. 

[0025]Nextan example of the procedure of the congestion control processing 
performed by the reader writer R1 of this example is shown with reference to drawing 
2. That isin the reader writer R1 before facing carrying out wireless transmission of 
the question signalfor example and transmitting the question signal concernedit is 
judged whether IC card Q1 and the signal (electric wave) by which wireless 
transmission was carried out to Q2 are detected from other reader writers R2 in the 
electric wave detector 4 (Step S1). Herewhen it judges with the signal from other 
reader writers R2 being detectedit stands by that (Step S1) and the signal concerned 
are no longer detected by repeating the decision processing above-mentioned for 
every fixed time interval until the signal concerned is no longer detected. 
[0026]When it is judged that the signal from other reader writers R2 is not detected 
by the above-mentioned decision processing by the reader writer R1 on the other 
hand (it is a non-signal state)For exampleit consists in (Step S2) and a 
communication feasible region by carrying out wireless transmission of the question 
signal of IC card Q1 and Q2IC card Q1 is detected and radio of the information is 
carried out between IC cards Q1 concerned (Step S3step S4). By performing such 
congestion control processingthe question signal which carries out wireless 
transmission can be prevented from usually colliding with the signal by which wireless 
transmission is carried out from other reader writers R1 by the reader writer R1. 
[0027]Howeverwhen wireless transmission of the question signal has been 
simultaneously carried out as a case of being exceptionalfor example by the reader 
writer R1 and other reader writers R2. Since that the signal by which wireless 
transmission is carried out collides mutually may also arise from these reader writers 
R1 and R2it may arise that it also becomes impossible to transmit information 
normallyfor example to IC card Q1 and Q2. 

[0028]Soin addition to the above-mentioned processingthe still more nearly following 
processings are performed in the reader writer R1 of this example. That isin the 
reader writer Rlwhen it judges whether IC card Q1 and the reply signal from Q2 were 
normally received to the question signal which carried out wireless transmission (Step 
S3) and it is judged that the reply signal was received normallythe received reply 
signal is processed (step S4). In the reader writer R1 after the radio of IC card Q1 and 
Q2 is completedfor exampleonce suspending the signal transmission from the antenna 
1 decision processing which starts the above-mentioned signal detection from other 
reader writers R2 again is performed (Step SOand the same processing is repeated. 
[0029]When it is judged in the decision processing whichon the other handstarts the 
above-mentioned reply signal in the reader writer R1 (Step S3) that a reply signal was 



not received normallySince the question signal may have collided with other 
signalstransmitting processing (electric wave discharge) of a question signal is 
suspended until predetermined time (for examplerandom time) passes (Step S5). And 
in the reader writer R1 according to the predetermined time concerned having 
passedprocessing which judges the existence of the signal reception from other 
reader writers R2 is performed again (Step SDand the processing shown above is 
repeated. 

[0030]As mentioned abovein two or more reader writers R1 shown in this exampleand 
the interrogator system (this example reader writer system) which comprises R2. 
When overlapping a communication feasible region mutually and providing these reader 
writers R1 and R2The question signal of IC card Q1 and Q2 that it was made to carry 
out wireless transmission according to arranging the reader writer R1 to the 
communication feasible region of other reader writers R2and the reader writer R1 not 
having detected the signal from other reader writers R2 A sakeFor examplethe reader 
writer R1 can be prevented from blocking the radio currently performed between 
other reader writers R2 and IC card Q2. 

[0031 ]The question signal of IC card Q1 and Q2 that it was made to carry out 
wireless transmission also with the reader writer R2 as a desirable mode in this 
example according to not having detected the signal from the reader writer R1 A 
sakeCongestion control can be carried out so that a partners radio may not be 
mutually blocked between two reader writer R1 and R2. Although this example 
explained the two reader writers R1 and R2 as an exampleFor examplewhen 
overlapping a communication feasible region mutually and providing three or more 
reader writersthe same effect can be acquired because it is made to perform the 
above congestion control processings by one or more reader writers. 
[0032]Although it had here composition which operates the IC card concerned by 
carrying out wireless transmission of the electric power from a reader writer to an IC 
card in the above-mentioned exampleFor exampleit may be made to equip the inside 
of an IC card with the power supply of a cell etc.andin such a caseit is not necessary 
to necessarily carry out wireless transmission of the electric power from a reader 
writer. 

[0033]As processing performed by said detection means with which the reader writer 
was equippedor said means of communicationFor exampleit may be the composition 
controlled when a processor executes a control program in hardware resources 
provided with a processora memoryetc.and each function means for performing the 
processing concernedfor example can also be constituted as independent hardware 
circuitry. This invention can also be grasped as a storage which can be read by 
computerssuch as a floppy diskCD-ROMetc. which stored the above-mentioned 
control programProcessing concerning this invention can be made to carry out by 
inputting the control program concerned into a computer from a storageand 
performing a processor. 



[0034]Abovewhile using the IC card as a movement information communication body 
which stored identification informationfor examplethe case where a reader writer was 
used as an interrogator was shownbut. As composition of a movement information 
communication body or an interrogatorit is not necessarily limited to what was shown 
in the above-mentioned exampleand the thing of various composition may be used. 
[0035] 

[Effect of the Invention]As explained aboveaccording to the interrogator system 
concerning this inventionoverlap a communication feasible region mutually and two or 
more interrogators which carry out radio to a movement information communication 
body with each antenna are faced providingln two interrogatorsthe interrogator of 
another side is arranged to the communication feasible region of one interrogatorit 
has a means by which the interrogator of the another side concerned detects the 
signal by which wireless transmission is carried out from said one interrogator using 
an antennaThe question signal to a movement information communication body that it 
was made to carry out wireless transmission according to having detected that it was 
a non-signal state by the means concerned A sakeFor exampleit can prevent blocking 
the radio currently performed between said one interrogator and the movement 
information communication bodyand can secure that normal information and 
telecommunications are performed between an interrogator and a movement 
information communication body by this. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing an example of the non-contact IC card system which 
applied the interrogator system concerning one example of this invention. 
[Drawing 2] It is a flow chart which shows an example of the procedure of the 
processing performed by the reader writer. 

[Drawing 3] It is a figure showing an example of the non-contact IC card system 
provided with the conventional reader writer. 
[Description of Notations] 

R1R2 [ An electric wave electric power supply transmitter31 3 / .. A data receiver 
414 / .. An electric wave detector515 / .. Control device] .. A reader writerQ1Q2 .. An 
IC card111 .. An antenna212 
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:*:fljc7) ICA-FQ1, Q 2 (DtUffL'PShttlt-. «*«± 
130 3 IC^ Lft I C H Q 3 Ztc 

[0 0 1 6] *mTlt. ±1301 lC;f;Lft}S£!r£>y-?' 
^•S*R1s R2lcj;y x *tl ; ?ft(D7> : 7 i i-lc£V& 

KCaiailJ^fiWtlTl''*. $fts dtlS 

2 oro y -^'f? R is R 2 fcififtRilJE^StfcSiSc: 

■«*-&TiSlt^lCl«LT. — 2j <D y — 5^5 *f ^ R 1 <£> 
»« RTIBWKfcflS*© y — f * R 2 ^IBSf 3 <!: <!: 

tic. flfi*©y-^'f*R2oiiftRiii6fB«tc-^a) 

y-?^-r* R 1 ^iSBLTl^o 
[0 0 1 7] ±1301 JCjSLfc*fflW>y-$* p ^'f*R 
K R2©i«fll*lft«ti. *«T*f*y-4f5 
•f^R1i'J-^^R2 OWfiK-^Uf^»IH«l?S 

y. y-4f5-r*R2ic«3i.6nfc*«ia»i i~i s 
®»«»tty-4f5-f *r 1 ic^^tifcSi&Jigpi ~ 

r 1 *Km-mtT : t(Dmmm*mwT2>» 

[0 0 18] *mWJ—'. ?^-f*R 1 icli, MMflt^ 
(«5K) ^jUSftf Z>T>t1- 1i> I CA-KQK 
Q 2 icttLTTy^j- 1 #S*fl^ira***lt2SffiT* 

«»«*e«ea6ffi«i2 <t> ica-kqi, q 2 
&mm2tizmw*T>Ti- 1 ic^yg^f-rs^— 
««i3<t. ffi©y-^-f*R2j^sjiiataifli*n*« 

s*«wiaj 1 -4**J»«r*«|»««5 <t^^.6tl 
[00 1 9] Ty^± 1 ti, ±§3©«fc-5lc>l«fi^-*iM 

9j^.(f»j»£a 5 a y $ij^p*nTs iiflnftganft;:** 

r« I C*-KQ1 lc3<fLT1E73^'1flS^7'>5 l ^-1 6^ 

[0 0 2 0] 7= -2 §11*131*, 0>JjH#*iJffllg«5tcJ: 
y#J»*tiTs I Ct>- KQ 1 ^6JRil8S6fi*ti*t*« 

^yv^^-i K*ysflrr*«fi6**L-jv*. ft*>\ 

*«yp»» MPp?tf$B^/ufcMP^l^7'>7 l 7"1 6^6 
KQ1« Q2^J±J-r^>jafl73jC* ,i ffl^etlTt^o 

[0021] ffi»«*as4i*, ffl*.aiMapgii5Kj:y 

*Jffll*+lT, f6oy-^-<* R 2 6^JR!»2Sfi*tlS 
*7 , >x7 t 1*ffltT«dir*«MB**L 

T> »«U /< <iU©l!Wi*l93eU «M>y-4f5-r*R2 
A N 5 CDffl^^ T 7 > 5 1 7- 1 IC <fc y 5fl L ft iy^-l SR P»B 
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l^fd±756' 5 flll N S*lTl/'3o sfcflJT-ttu COcfcd^lS 
tttttil W 4 £75«tglc <fc V s 2 -proSP«a»lcfc^T— 75© 

[0 0 2 2] %mi£W5l,i. ±IHL/cS5Qiig|51 ~4£ 

LT* I Cft-KQU Q2'M£ftF<^l^ 
£«ii«&fi-r3ttl£LTffc<aU-- S^-f* R 2fr£><Dm 
f%l-M»18§4 lc <fc y&tij LTL^A^SJb^W^L, 

[0 0 2 3] W±<7)J;o^Sfi)6^<i:y. *«TjiJ-?^ 
-< * R 1 T«v fte<7) 'J —$z> -f^R2 <=>ft-5§#«|£ 
iI*nTU&^£<h£^l£L/cC£U:i£LT\ I Cft- 

KQK Q2^<rjMFp^f^fc$l^rt£<, ^WJTti, 
croKPp^fi^lCcfcy, U-^-i'* R 1 fr-=> I Cft-K 
Q1. Q2'\«a**M««#ttl&tfft*. 

q 1 » q 2A^6^^i^n^.fE;^i^=&s<frSo 

[0 0 2 4] iJ-^-ORITM:. ^Jjt^gfiLfcJS: 

&mmcm-3^z ica-fqi> q 2icte*rt*nfcgi 
1 Tttu «7tarw*Biorc ica-kqk q 2 cdissu 

1tt$e£ffl<^TMaI2 ICA-KQ1, Q 2 £.mm\m?Z> 
[0 0 2 5] *ffl<D>J-? : 5'($RWC£V'f7t> 

sgiMfi-r^ici^LT. a«*iBHS#*2iflir*wic. 

*»«2£«ar*lfc«# (TO) #«»tt»«4lcj:y«tii 
T\ ffc<D'J-?5>-f S R 2 6^©fi^«ai*tlT^* 

[0 0 2 6] -75. y-$f?-f* R 1 T'li, ±GLfc*l 

^samc j: y y — ? ^ -< * r 2 # s <ofi^6^aj ? 

■SIZU. I Cft— KQ 1 x Q 2^©*HHt***ilt35S1I 
-r^d^lC^U (7777'S2), jl«RltgpSi§£lt??r 
30|J*.« I Cft-KQ1 *«tULT» SiKICft-KQ 



1 &a>nTfflfHHItMBMrre Ur77"S3, X^y 

y-*5-r*R 1 th*. mm&\t?z>n.?m^& 

[0 0 2 7] LfrL&tf^ PmMmiLT, fll*. 

tf y-^-r^R 1 t-teroy— ^■7'T^r 2<»;tiw]bsk 

SCO y -V=7<< * R Is R 2 6«t«jMfs3-tl*fi ^tf 
ft-KQU Q2fc»LT*«*iEilJU:e*rSC«»:# 

[0028] *fiy©y-' j^^r 1 t-»> ± 
*>-s. y— sf^f^R 1 T-tis «a«2HiLfcmiwi*tc 

u?77s4) „ y— 

2 R 1 Tits #J*.«' I C ft- KQ 1 s Q 2 <fc©aRi»>lft 
ihLfcflMc* ±fELfcfte<7)U-?^<*R 2fr6 

[0 0 2 9] -75. iJ-#7-f^R1T*tt« ±IBLfcfS 
UltKfltMttWIlcfi^T Ur77S3) . fcL 

7S5) . ^-LT. 'J-5f7-f>R1Ttt, ^ISF/i^O 

7 7SD » w±ic^ Ltc&m*m y ^sr o 

[0 0 3 0] W±<D<t ; 5lCs *«>JlC^Lfctt»©y-y 
^ R 1 . R 2^6«^3-n«HP^»->X7 ; ^ (*«<J 

Tiiy-^-r^-^XT 1 ^) T-ti. cneoy-y^'f 
j«^ic s y-^-r^R 1 *fte<Dy-^-7i'^R 2©ii 

•<^R 2^6©fS#*«a3LTl.^^Ci:lC{SUT I C 

ft- kq k q 2 ^ornnflt^cmMSflrrs <t 5 ic l 
tctctb. mx&v-v^^ZR 1 ««fte©y— y j 7'T*R 

2<tlCft-KQ2 ^dDHBTfrfctlTf «MUM*tt 
[00 3 1 ] *ff]7»tt» »*Lt^««(tLT» 'J 

— y^-Y ^ R2 tcou N T i t>. y— s^^-r^R 1 frS<Dfi 

^^aJLTt^^CiLlCfSCT I Cft- KQ K Q2 
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TltttE Lfcjf>\ 0<]x.«' 3 -z>&<±.<r> U 9 £5l^C 

XttffiK© 'J — 5^-5 -f £ T±§BcD <fc 3 ^fS«»J^jG3S* 
[003 2] C il T\ ±BSI»0!l? W\ 'J - *5 -f * 

K««H**-e**«t Lfc#» mi*' i ca- K<ortw 

[0 0 3 3] U-«f5-f*(Cfi3t6tlfc»B«a 

y □ -t y fl«*j»^p ^7 b&im* % z. t tc j; y 

«Hlpypy5^*ttlft Lfc7 □ ■> tf-x-f X^C D - 

ROMSfeaziyfcfzL-sicjcy i^sx y Ritg&f eif in* 

m#fre> =1 y ^3. - s ic \*> lt7o -tr y -^^ii'<t* a 
%>z.£ic£Vs ic***™**?* *s z£&t 

[0 0 3 4] £/c. J-X±Tl*. m«'f$8'J1t$B : &te*flL 

fast lt y -9=5 4 ^^m^tcm-^^Lrc^ 



tcD#/8^SftTt>J:l\ 
[0 0 3 5] 

[^©am] J-X±fHB.8L/c<fc?U:. *891(Cffi3ttr4) 

T— *©KB»<Oii«Rr<«i«U:tt*©WHI»*iBa 
L> attflfi^ODlirail^WE— *©KM»fr6JI»»a6fll 
*ft311^£:r>^7-£ffl^T^mT£^IS:£«i*.T.. 
S R^SHc J: y SMt^ttSITfc *«ttt Lfc C «k lc 

tWP^TlTfctlTL^^ilfl^ttS LT L£ 5 Z. <k* 
[0fficDfS#&IHB.S] 

[eh] ju»fflnc«*wffl»->x7 i A*affl 
[0 2] y — ? 7-r * icj:y ^^tL*tos<o#ii<D— n 
[03] 'im(D<j-9^^9^m^tamm\ c*-k 

[^©StUB] 

R1, R 2 • • y — Q1, Q2 • • I C7J 

— K, K 1 1 • •Ty'ri-s 2, 12 - • m^S^J 

iM&mmm. 3, 1 3 • • 9—9 &mm. 4, u- 
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